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(54) UQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which may be relatively easily produced, has 
liquid crystal regions axisymmetrically oriented with liquid 
crystal molecules with every pixel region, has an excellent 
visual angle character istic in all bearings and has a high 
contrast. 

SOLUTION: A liquid crystal layer 40 having negative 
dielectric anisotropy is disposed between a pair of 
substrates 32 and 34 respectively having transparent 
electrodes 32, 33. The liquid crystal molecules 48 of the 
liquid crystal layer 40 are approximately perpendicularly 
aligned with respect to the substrates at the time of non- 
impression of driving voltage. The liquid crystal molecules 42 
are axisymmetrically aligned with the axisymmetrical 
alignment central axis as a center by each of the plural pixel 
regions. Projecting parts 36 enclosing the pixel regions are 
formed on the liquid crystal layer 40 side surface of at least 
one substrate. In addition, regions 35 having no electrodes 
are disposed as the treatment to control the position of the 
axisymmetrical alignment central axis. 
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1 

[ttflFlllfttalftH] 

[mmii fr^mmzm-tz— ^i-osffiorajc, a 
<Dmmm&mz m#*ri4 * &m £ + t-fci* »*«t he 

gfio 

[MM 2 ] SftlB**WW*«*rt O^rtt^ttOJiff 

o^D^(c^^rt)^ B B B ^^Mii:ifi^^^^L.r 
fc*i^r**»^»iaEmtt**«»Lrt^««<o 

0< S a/A< 4%*»J£*5MM2fcIB*0«B« 

[mm 4 j iwiB«»oiir»*«rt«>*ix*no«ff 

£ jxti^&mm i KiB«o«a*^3s* 0 
imms] tteti«>sv'«itt0ia<r s b , mis 

W*ffi«Offi«J§rA£-#-<5 Sb^0<Sb/A<4 
%£r»£-f£MM4 l-fa«OJSal^S|g 0 

[MM6J MTlBfKAJ|0!>tta9R«ttrtOiV$^, a 
li^^^}S B B B ®(7>Jl$ J: 9:*:#^MMi> 2*fc 
tt 4 {c|H«(D^ B B B ^K@ 0 

[mm 7 ] mumm^m^<omum^m s 

<^?£ B B 0^^g o 

m 7 izmmcnmihm^mwio 

[MM 9 1 mU—tt<7>mtii<D'J>tj;< tht"hhfr- 

-%<om,i£i<r>m&m\zfc-rz>&m\z % MttftEAHJEJi** 

[MMi 0] fflEtt^WEfS]H^JB^*Wfk:l4»JfI 

b ft SMM 9 lcE*<£>«Ji*^iS« 0 
[MMi H ttoS«<^H|fc:, 

^^^m*^tt^^-r^^ B B B ^^^:ij-^n. akajb^ 

E|6j-*-S« B Ti*^K«^3Rift*-jfe{c:*5^T, ■ 
•MtWEG) **»fctH L»^*fT 5 ffi B B B ^^go®{ig^ 



(2) 4#M3Zl 1 - 7 2 7 9 3 

[MMi 2 1 mBMMWEA^^MtliUlltff^. 
«WB— WOWKoHic, » B B B ^^3fe?I{t:tt^^^^ 
tpm»tt«<&**rE«-*-SlSi: , 
MffiW#n^1b^MM-#El4 c t > '&MU] LmjE^r^Dt--5 
fc*l-tt*«fttt*t»fc«fkS-fr*iai:«:*-t-SM* 

mi i izfcm<Dm&&&mi&<D9simjjm 0 

[MM13 1 R tlBM^ISfS3 4 3 ^tiiL^{C*5ij' 
10 ^ B B B W^O^MmJE(7>iy'2J^iiT-*>^MM 

i 2\zftm<omihm^m&<Dm&jjm<> 

[MM l 4 1 ffilBNSffiEA **f*fcffl Ulfttfsfciistf 
5, mffiHtie*S^*{c^D^5W^^E^*^j*ttJL 
ttffi**S?««EEf*>5MMl 2£fcWtl 3 {cfa^co^e 

[mm i s i mu&mmm <r>mm$k& ih z j^±t- 

*>5MM l 4 ^|H^(7>^ B H B ^^gco^it^fe 
[ o o o 1 1 

ist?i?a i/mfc^zm^htizw-m^* >- 

[0 0 0 21 

[^^fecoSMl ±i^Lit^ Q B B ^^g^>^^^^#-t-6 

^ft^Lr, i&ihft+&&mmz:t\zmttfomzMifav 

30 fz&Tjk^— K (Axial 1 y Symmetric 
Aligned Microcell Mode:AS 
M^~K) #£q£>*IT*I^£ (#l?7- 1 2 0 7 2 8f 

*»3&»bffi»IB«r#J« LT^ a B B ^^^W^^(c:gR^^ 
mz&fo Lfc»*»-¥-3ft«S4Elc» Lraat^Erti-r« P 

[0 0 0 3] Wft»SS:tL6#4*/7fDtt 

^ d«#fett5, ni 5 (^*«tBH> fejc^Eiie mm 
m) tzn*-tm&&&mfci>«m$tix^& mmw-e- 

3 0 1 0 3 6#^«) 0 :^ B H B ^gfii — *t<Z>tt 
^Stfcffilc, SaCElRj^tt^JRHl^^l 1 2A^rtt5 
{RAJIl 1 z&Rfthti* —Jj<Dmfoi 1 OKI*®** 

ttftm^ 113 #Rtf bix, 3&»o*M&)*«i 113 □ 
^511 4^K^feixTt^So 
[0004] iPll 1 4 1 1 2 A 

5^ LT*5t), Haail 4^^^)^(7>^ B l^i i 2 



(3) 

3 

A>b^P^5 1 1 4&ft«tt*>»A&-7-l 1 2 A^OfflS 
fM3KJ: 0 -t<7>Efta*3c5£U ^®^o*£ B B B $H^ l 1 2 
A^HQ« 1 1 4^*>5!ir**^Wicifii^5 «fc 51-Efp) 
t5 8 £ot\ #H*OBBa«5 1 l 4 &R)fc*fcffifc:Rtf 

-5c B16 115M16 tty— h 

>T-*>0, 1 1 7 £ 1 1 8ttSffllIB|S]JR-C*> 
5o 10 
[0 0 0 5] 

|g^M B B B ^^£!©£<afc\ «oASM^K« B i 

[0 0 0 6] ©y— * y — 4> 17 >r h^-~ K-CfcSfc* 

[0 0 0 7] ©mfiEO F FI»03tefttt&BSJt + 5fc^ 
bm (-^7 h W <r>m3m<nmtt**:% < 

[0 0 0 8 ] (JASM^ KO«A^»«]«fttAAfHff 

[0 0 0 9 ] ©»«3ftiJlUv^«>, ^ B B B #^£*a#fW 

[0 0 10] Jz&Lfc©~fflOfWJH&»8fc-r'<< , *® 30 

0 8-4 1 5 9 0) o r<D»t6a>SA*^£Stttt, 
zm&m&mj mmm 

Em*S«*fc3nTV*6. 
[ooii] ^coj: 5 

»ASM^ KC0?f B B B ^^®{rtfc-<r?Sn> 40 

t\ "ttM^oSeiSj^ffi^ < f tit^ bot o^s ^ 
[0012] Hi 5*5J;tf!§Il 6iC^Lfc, 4#PI 

^6-30103 6^&n<nm£h&^mmz.&<<^xte, 



4#§B^P 1 1- 7 2 7 9 3 
(7>M^^f|5(C^^^ B B B ^^{C^Urii^60^»^^& 

tffti^fcfc, ScftUfcErfil^»btt-f ^^^^ElRltc* 

m£h#*<D&fa*fa&Mimftxh^x. T-txfv* 

Xgb-o£<Ofemtti:Z> a 

[oom^Sll ^oJ:5^*af^I^» 
M^^r^ic^ B B B ^^*fi^Ef^b/c^ B B B ^ 
nyh7^ h(D^ B B B ^^^g^t/^oSJ^^ife^*i*-r 

[0014] 

tt&^r-rswAJBtfRtf k***^**^^ 
»»«H^^^ictttt— ^^stKic^briftaai^E 

Affile, wiaiB*«i*«rfiB'#-s da«***snr* 

[0 0 15] «S^« a B B ^gH:fc^r, ffiCW 
tc, $^^El^^^$4ffiLmffioTODP#^jo^,^Tt>^«B B 0 

[0 0 16] #3&W<a«A*^3£ttfc*5^T, fftUUtt 

m e r&] * & u ta l « & <n » i c *s r i# B B B a* s a 

EffiJJRIBSriftWbTt^StWi^ffiWtrS a , ffHSilj*« 
^OSS^rA^-r^ t . Sa^0<Sa/A<4%«:l 

[ooi7] ^B^^^S^^Sic^^r, fiUtaffi^r 

»*o(t»*Eft*^*3^»at*nrt^«*4:i-*» 
[ooi8] ^pj^?g B B B ^sa(c^^T, «tet« 

5^:, S b^0 < S b/A< 4%*»St5*a^t5 

[0019] ^m<r>m^m^m^^^x , me»A 

[0020] ^^o?S B a B ^^^e(c*D^r , ffjisiirs? 



5 

[0 0 2 1 ] #3BE<Z>«n H H*^R«£:J3^-t\ fflEI* 

[00 22] **«<7>*fi*^K«Jc;*5ir^r, fttjis — # 
[0023] #«wo*A*^&ttK:fc^x\ miaHM- 

ftElp] B « « ^ ttt»JIia> bft5i*it5^i:* i0 
[0 0 2 4] *^^o^ B B B ^^g^M^^-&^> 

ft E fil * ^ M fe * & fc: 4* » Wtt E rtl ~t 5 f« B B B * ^ $5 « 
0Mtt*ftfc:i3ir*T, (•»ftEFSl K t s ^*fflUiifMrlT5 
cor-, ^<7>^£tcJ: !> ilBBW3ft«aiJ«S*tS. 
[0 0 2 5] ##«<D«ft*^K1BoS!HS*ftfc:i3^ ^ 
T, fflfatt^ftEfpi*^*4tiiL»m^ ^iIB-^-^SS 

tEltfilii, KStI^*^^tctt^ftEf6]*^tt 
[0 0 2 6] *«Wofflf B 1»^»«^Kagt*-Jfe{c:*5t^ 

r, (WE»»#ftEm4 j 'b(*auiikfpicfe«ts, mismsg 
«-»oimi«ff w i / 2 a±r * 5 i: 5 let 5 o^ff * 
[0027] ^m(Dm^m^m^u^m^^ s 

X. meM#ftEr4 4 1 '&MUL»^lc«tfS. #JH5^I2 
*«*4fcfcWJPt**»ftErt***UL*flE3Wft*« 
ET?*5J:5i:t5^jf*U>. *HB*««flEOJBaS 
jfttt 1 H z »JL"t?*5<Z>##£ L^. 
[0 0 2 8 ] aTl:**«^lc;o*RSt5. 

[0029] #*Bo«fls***KBfc:fcoTtt\ 

££bSfi#J£A£*i,T^3(DT% -tOdMBfcJ; 9tt#ftE 

iPi4:ft**iif*«*3ft«ae*n*. *7t, MttftEft* 

E^^^S*M^«(7>$ft^ftE^^^ttoffie^^ 

[0 0 3 0 ] JblE»*#ftErt*^»wffi«*r«l»'t-Stt 
3l£LTte, BrH<7>«ffiS:0ra^»Kiei±**.Stt»ft 

^Wffi L«ffi^HiiD^«cfcv^r« H Ti»^-^aiB:Elp]4fctt 

&At-tZ>t, Sa^0<Sa/A<4%^l£t5i: 
?(e-tse£, Sfctt, «*ow*fli«rt<ot*t*ix«> 50 



1 - 7 2 7 9 3 

6 

-Mo5^^>^< £ t>^fea>-;^g&(^H E B/I*- 
^-r<5i£ffi^ *»*Eftl«l**«t*rfc«#« 

[0 0 3 1 ] 

[0 0 3 2 ] J: VttfEJKa) ■ 1 b 

»fEJW3S£R91-rs. Hi (a) MBl (c) tt%A 
»*S6«l 0 O<7>#r®0£^U Hi (b) Xt/Hl 

(d) lW B ^8tloo<7)J:I$:^7^^;^i 
0«5te«««"C«JSLfc)B*S:^+o tfc. Hi (a) 
a^Hl (b) i^iBliimEE^TOD^^^ffi^^D , Hi 

(c) Wil (d) Wc«g»«£ERnJD»<7>tttt"e*>So 

[0033] m^m^mm i o o -^©is 3 2 £ 

B B B Jg4 O^Sntt^o -^Olffi3 2^34« 

b s bS4 o{c«-rs«io®{c^^n-en, anti3is 

U<3 3a*fl0fifc£ft, S fe^-t<7>Ji{c;Sii:EfRjJB3 8 aX 

-Jt^ifi 3 2 ^ 3 4 ^>4< ^ t)"*^ 
SKfflL - (7>H^Wt?ttS« 3 2 fflfltoJSSJg 4 0 

[0 0 3 4 ] COM3 6li, *«-*-<5<*»ftElRl*^ 
MU L«ffiBPW»rc**»ftE|pJ«ra-#-5«**r««r* 
t)Of#>5o N#ftEffl?fett0ffi*tftt«0>4E 
t^*3 5icj:ora»^ti5o Lfci^r, mi 

(c) le^-tJ;?^ «**>*^«*3 Sl^ASix*: 
MttftEfi^^lU 4 £r*'frfe, &S153 6 lUoTi^ 

snfciir*«*rt"t\ 4 2^«»ftEip]-t-s. 

[0035] mmm&MWMmcn, mi (a) t^-r 

X 5 «*5MF-4 2 It. adCEAJI 3 8a W3 8 b 

0>EiRj«#JAt-«fco-t\ s*R 3 2 £ 3 4jcaacft*rRjic 

= 3yutt*o«*BI««-tf««-r6^, Hi (b) te^ 

ft5i B a B ^4 2C, »*»-T-o«*fc*r*»o*ieiilc: 
ttUrSKlcEfl Hi (c) 

Mt*l§t5i:, Hi (d) (c^-tctptc, 
[0 0 3 6 ] H 2 IC, *5l*<0*Rfi»^3g«0«ffi52iffi 



7 

[0 0 3 7 ] roE2i^ftJ:5l-, «JE&EMJDLTI^ 

«ff*rfi*p«flE (vs t) tow;. vs t 
sff) jc*5tts»itt*ic#br«»w«caa*3&si o% 

lcft5«ES:V t h (n4t*£) 

4 2 3S<fiffi3 2*^3 4Jcaatft*l«qd»b« 

^x^<». «ttfc**feft^fc** £b 

^36 ?r^:^r^< ^<^{CJ:^ CCO£b^|53 6 lC iot 

[0 0 3 9] ^Ct, $tp|ci/2VthtlJ:^E^ 
SHlOLo<5tf a»#«EUrt^S*^$4^£bH53 6 

icffttSo l/2Vth#ifiOlEI:mifc 

[0 0 4 0] L3&>bft2*<b, «ffi*«BHJDfcL*:D ? ffl 

£lB«LT^ftt^*JRtcK5« :ro»bfl«i/2 
V t hfiliO«jE«rBlJDbri>. — J.**o* 

[0 0 4 1 ] ±3$ L/c J: p^*^^O^ a B B ^^^glii, 

mmmmmia*. $sA#^i*sffiK£ii:ft*ft*-Eft 
36»Lftjfl*fe, mffifin»*tf4**o«i»*Eifii *o 

ftttflsfciftS. Kt-R£4tt^?:t6 
left, a^ftfNSr^-frSffl^fcb^^a^, 

[0 0 4 2] r.coj:?lc. «^»fE£Sii:5fiiKc*>fca> 

— SoaflE, -rftb*>, 1 / 2 V t h£JL±comi£$rffl^D 

#«j»£n, a*^#jw«3eufc«i»WEiRi!Rtt3fl**fi 
^nso u*>uft3ft«b, -^«jE»wio#i«tc-#--5£, so 



OfrmW-l 1 - 7 2 7 9 3 

8 

«Hl3JD«1»i:i-SW"CI4ft< , -^^>tE> -Tftfc*>l 

/2 v t hf+3fi<75«flE^sijp$ixri^ttiB-e«ffi-t* 

»WElR]*t«^»bn*«fiE^«H. oJH/2Vt 

[0043] ft*5, Jiia^rr^ < KJ£ft»fMfc«S«:»£ 

-o©W^»«t«:t*r, r$S^«;Efp]*^$4ttJ 
[0 0 4 4] (i^ia^^^^i^ttfOM) 

Wtt, -b& bfc J: 5 {cmjE^^DP#^li^ B B B ^^S« 
«cSiffft*[Rl^EfplbTi3[9, tE^DLt^<i:, 

[0 0 4 5] L^Lft^b, «ffi3&*W;(ra$ixfc£**>* 

B s B ^^n^^f^^-a^^*^^ft^^^>> -tffi* 
«ffiiS:BiiJD-#-5«*»ftor< mmzm—<o 

tt fcb LIE OJKA fl^ ^«>BllD«t« I- « o # 2* &> "9 . 
[0 0 4 6] _ki£L*L J: 5 tc, 4"^S4o^fiStfifi^®5R 

[0 0 4 7] 13 ( a ) f^^-T J: 5 \C *^W4 4 3ft** 

/u*«tfT»^aaS:«JSLTfc* H3 (c) lc^-fj;5 
tc, ^feroii!*«««:|Rl*tcA*-5. — *\ 83 (b) 

WHB^fcSi:* 13 (d) tc^-fj: 5tc, *?*Mrf 

nfc«*«*ttte^w*«*fc»ft^^**«^»^^ 

W-4?^o^fcS^^46„ <t ?ft ^oi^fc 

[0 0 4 8] ^ (7)J: 5 ^^bo#^»^^#5Jt«) 
tctt, ****5imjcfcb*»D»<lli»WElPl t P'£.**fcffl U 

B*i»LT*5<^fc5. SfllSttMWEleJ^^ttttl 
L^#(cj: 19 , «ffi3^BliD*nTt>«*»-T-3ft*aKErtI 

tt*f»E IpJ * 'kte fct} L ^ff o Si JO P# I- *3 ^ r ^ B a B » 
MEM*tt«r«l»l-f lf^**oBBa«:S a, WEB 
5R**OflBa«:Ai:-r5i:, Sa^0<Sa/A<4% 



9 

is. ®ffSijbD^(cfcffi H B B^^ii:ffirS)^r«^bT*5 
t>, mmzfts-itir. m&xtbtttv* avh?^^ 

[0 0 4 9 ] |»^Efl**#fflU«ffiWnttfc 
?£ B B B #^IS. toEn«ttt3fl««#o»»«r*ttrfc«« 

^SBffil^^ttajLSjE^rSl^aUo^ij-Sr £lcj; t) . 
[0 0 5 0] ■*«*rt^«*«>*t' ,h «**rRtf 

^©Effl««**r«i*. ft**. H4*(7>lttS«-C*> 
0, 2 ISM, 2attli^«, 13l4t8A 
IfL 1 4 tt«A#*T*>*. 
[0 0 5 1 ] ««0*|l^«2 a ZmtftL^ t\zX 9 , 

»a*3I3K HI 4 (a) lc^i~ J; 5 SSKi*2FftJ«» 
fefeo««*«13#«4t6. 14 (b) 

(c^-fJ:5lc. ®^^(^co^ B a B^ISS^f£m«co^ 

Slxfci: ttt>> iSWEfl-tiyifflll 
*J*Wrc±:ia«*«>*lr^*2 a l£*fctt»EA*^Sftfl* 

[0052] zbiz, m^m*$ ft <om£&m& 

#5o ^CT', i5 (a) 

:&T-<DteS£:x = 0 <!; L. ■*«*O«-0<Dffi«*rx« 
r, ffiAJ|0>V$& d i nitSo - 0>»-&fcl:fc^T , 
g5 (b) [^tipM^W^ 1 ! 3 *: ( x = 0 ) r-CO 
»AJ|0>V£ d i n ^rS^C, ®J*««^«I ( x = r ) T? 

(Df&Jlil d i n^Mi:t5J:?l:, XfltnictK 
B a B il^i?^ d in (x) ^£-£*US£^ 0 r(7>«-&{c 



(6) ' Wll-7 2 7 9 3 
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is a ^m^m^^BB m<om^ d i n (x) co»#«* 

IS, x-0*^x-rit?#i:*Tfi)6Ci#ffiL 
. IS, «ft4*te<fc«j£*>fc. bT, * 

[0 0 5 3 ] 5 iMB) **f§*>«* 

*^S6« l 0 0 IS. Hf 9 Bfc><fc 5 lc, £b35 3 

6$rttT^-5o wCOdb^S 3 6 , $a B B S4 0(7)f 

[0 0 5 4] -tCf, **SHfc:*>oTI*, M36^ 

^ts^^ia^ *^*FEftfcsr5*A««^tt« 

iSiO 5 *:* 5 «t Plcbr ^6. £b^5 3 6IS. 

»AA4 0 o»*S:»I»-r5fca«), 
^ B H B ^^^Sf^^^il^^fc^^^i*^^^^^o 
[0 0 5 5] M14 ogd^IS. M^^l^MlSco^^ 

(dout) 3&«iir#««rt («!□») <nm&mm 

20 £ (din) «fc 9 /hi* < (din>dout) ftoT:fc 
"9, £ <b M 0 . 2Xd in^dout^O. 8 X d i n 
<z>K«£»J^ 6 t^o -Tfcfc>*>* 0. 2X 

d i n > d o u t <7>$i£\ r. 0>£b« 3 6 flMH*1S«Hl0> 

©»#wEft«**»j*-r * - £ ^hjb*» 

-a-^&So £ blc, dout>0. 8Xdi nT*IS. 
[0 0 5 6] fc*5, rt®3fj IS, — J&tc. ^^^t??* 

IS. «c*t^. ia^n*t (^y^xy^t^) 

[0057] («i*r»4fciaifi] **?«ib u*ffiBi»»«>» 
B H B^^$4^#iarS]^^^^^t:) -k 

IS, i^LfcJiplc, *^t6f^Sr$-frSWt-*>^^i:«> 

*.«J:ir^ £<bic. *^Sr*&*r^blS, m^^lcjo 

IS. K36*tt»#ElRl*t«3ft*»b*tS«ffi«>«H (1/ 
2 V t h £A_k-CV s t MT<omi£) t'ttffltSo ^^>J: 

5^ IS. «*»-T-JCl/2 V t h£Jll:0«ffi*:fin»nLfc«»C 



(7) M¥l 1 -7 2 7 9 3 
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KrtSnSMUttftERlKB. ■*•**> t»«t«fc«.fc*"*-6* [0 0 6 1 ] **«-efflv^*3feR<l:tt*t»«. y u 

[0058] ms^srff o&<nm&.mmu<nt [0062] mmwm-tm^mi zwit^.um<Dmu& 

?£ B B B ;iKS-f5SffiK, «Sfio*»#Kl«0H3£««r»* -€:0>«6tt, filT^ii 0 "C*> 6. 0. 1 

■5r.ttcj; 9, 1/2 V t h£lJ:W«ffi«rBliaLr^<C ZZbtfi-eZtl:^. 5%Srffi:iS £ , SiffEftS 

#<DjKfi^ J f«wS«»iSfel6*-(SJ*'^^«*«^* l '^*> [0 0 6 3] 2b\c> ftmt&ttm «r ffl ^ 5 14 , 

[0 0 5 9] MMftBABTCJir*. -*»»«IBfc. '> ClMMMt tr**U^+^fc^5#J*a« 

Steffi L«ff*IWn) Lfcfl*<b Sift U ttitSS'fbttttif* &JgfS;T?# 5*IJjSa**>5. 

*afl:3*SiafcteJ:!K M#«lRBKaB]EJI fcjgj*-*- [0 0 6 4 ] *fc. «*-fc/u*:9Str J: 5 fcE«Lfc-» 

5„ <7?ffi3fe1Si:ig B B B ^/i'i:^Wtc» »T» J: 5 &(flc«*«^» 

[0 06 0] 1 / 2 v t h »±©1E«:9I10 U 30 ttfflS7 -< *A SrRtf £ r. i (c J; "3 , $ & KiSBiifS ft 

jgjS^SCKas^T, *A^#S«oJfe**Kf|t*rLr ffirtSflr* (nx>ny) >ffiicSat;frip]<©B*r 

fcsftSffyi'HTv^ri. of Df^^^tt m (nz) (nm&zft-tz 2nm<D&n^y -C/^^it 

*f LtfcSftSr-fyv- h $*5(ct4, «ff SrHUD-ftLJi [0 0 6 5] 

RSftt*l/2Vth»±'P. Vs tFjlTffctltfJ: *HcK3££n6t>0-Cttfck\, 

(•»WEW4'*f«itHU«ffi<oaiilDHt***rtT5*:i{> #0 [0 0 6 6 ] (*K« l > B 6 < b ) tt. *JM»J 1 «J* 

lc«**4 0fcSUni-r3«« (B l<75 3 15: LP 3 3) *■ ft*»SI«C5 l W*»«r«-r¥ffiHt?*> 9 , B6 (a) 

fffltSCt^S. li^ElSj^^Siffi LmflElis (4B6 <b ) OA-Alia5Wit-fc5. CWiRfi 

«*ffi*JH^«fc>H:. !Mt«ffi*r8Hlll1-Si:. SflSE^?S [0 0 6 7 ] -* (_h«) ^7?lfi6 0il:iTO 

1 H x*»tt5i. }« B B B ^^mff^lCiI|Sib^< fc. JALS-2 0 4 (B*-&ja^Atfc«) = 

5. wa#-ffcSffi<ote*#|fl]fc:**LT*>Sft« [0 0 6 81 1* (TOO) ^7^i«6 2j:l:iTO 

T'^/L- h . #*rWElSl c P'lj'(*WL«ffifl5ft*3 *>^<C5f^l OOnmi?)S5li;1i6 3 5rJl^L, 

9tc. ««Sr91jaLrt>ai^ » wmwSWf 6 3»»4r7* h !) 



(8) 
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:j3j;U<i!b«6 6^SH**l£«*. -#-3te*3*>TS*«*^ 

190/imX 3 2 5 /2m<hlfc tt ^OjifC, 
JALS-2 0 4 (B**rit=*Att») ST^e^a— h 

[0 0 6 9] m*<a£«S:fli")-frfcHi\ JEM, St£W(C 10 
WL&mi 0 £ It nmmikttn (A f =-4. 0, An 
= 0. 08, -fc/u3r + ^^5 ju 111^9 0° y^f^hfcft 
5 <t 5 lcjg B B B TOlf (?) '7 Y ^ h ^ $ri^) ££AU 
^ B B B 1?^£^j££^fc 0 

[0 0 7 0] -fe/uff «»*f»T?*> 5 £h£fl 6 6 *^<- 

■9— 6 5 tejfSftttor ^ y ;k >^'j^k # y -f 

^ K, ^A5Rtf>*t»*:«[fflUrt> 4 0 0 g 

/<DSS<?)ttffMlt, 10)8 6 6X^-11-6 5 

3tett W» Steffi irtiK « 
[0 0 7 1 ] •WttWEPO*^** 
Wl»ff«:ft5fci!), t*^ia^t 3 ^i±J^msE^7 V 

Six, »»€l5]^«fciil^oOT)RI^ 
[0 0 7 2 ] ff»L«:IKA-ir^lcKilr«ffi«:HiJD-bft3fl« 

[0 0 7 3 ] »*-fr/n^M«fc:iH*tE*^ *0 

[0074] xiK« 1 ^^ B B B ^^^^m^;^^4#^^ 

[ 0 0 7 5 ] H8tt! H2Jc»ff-r<5H-e*>S. HI9ic 

[0076] cnffi^j2) Hio (b) nmm2<D 
itiUh&^mnnw.ffim&TFi,. 810 (a) idgjio 

(b) OA-A»(c:J:S»raDH«:^ro 5» 
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[0 0 7 7 ] ^J2t-Ii, SS6 3 ±.\zj&f&-rz>m\E 

imm 6 8 

[0 0 7 8 ] «siiL;fc«A*^*«^ (HWWEfll^^W 
r^lctWlolc^O, lo©H»*« (^y K 

[0 0 7 9 ] f^Sibfc^A-fe/l-^igamffi^^Db^^ 

wuoic/jisr jSritstLfc^-Cf* 
ii> m&&&<o&& t P't^iz&zmm<ni&^m&6 4ic 

[0 0 8 0] tit, r.^*A-fe^«>HllBtaS*S*:^ 
n^^3^n:^5i;5i:Mt> ?& B B B ^^S£# 

[0 0 8 1 ] Hifctf'J 2 <D»A*^StC2: ttli, H5£#J 

[0 0 8 2 ] (HJ£0ij3) Mt-fXl 0 0 ^mX 1 O 

4(7)®g$rO, 2 5 ^ m 2 , 1 0 0 W m 2 , 4 0 0 ^ 
m 2 , 9 0 0jLzm 2 ^L, ^rJxfiJL^tt, 
ffi B B B -&^^, Slifctf'Ji i:W*o*Jfe-C^»bfc. 
[0 0 8 3] ^Lfcffi B B B -fer/^opjWJ{c^^«$r^ ^ 
= = /M*«lctt« J: 5 JcE«L«A**»«*:«*b 

/Co 

[0 0 8 4 ] ^^Jfe^J 3(C^o^T^, ^ B B B -tr/KCig®j^; 
o * W W$/7t S 91J0«ET f t o # Sr'ff i L 
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[0 0 8 5] 



irons ©is <•> 

Si3<ocia(Sb) 
(um 2 ) 




Sb/A(%) 




0 


10000 


0 


X 


25 


10000 


0.25 


o 


100 


10000 


1.0 


o 


400 


10000 


4.0 




900 


10000 


9.0 


x 



[0 0 8 6] *>ib3!#f$ix5 J: 55-, tiwft /0 

^««<?)BaS:Sb, K*««<7>fiBSSrA£-r5£, S 
b#0 <Sb/A< 4 5 Ui, ««<oii^ 

[0 0 8 71 (IHKM40 (•JH*EHl + 

[0 0 8 8] ill!:, MMm4 OJ8?*»^8«oWr® ^ 

[0 0 8 9] ^i£I£fS]Jl6 8*5J;tf6 7_bt-, Sfetctt 
M-frRMBKJI 9 0a 3oJ:t/9 0 b^^r^^tL^^c^n 

[0090] HJ£#J i £ ^iiar, Hii \z.7F-tmm 

ftfl) <Djf7^ Mffii 6 0 Jbl^ I TOd*fettSJ¥«^l 0 0 n 
mOSBti6 1«:Jgfi!;U ^CJALS-204 

[0 0 9 1 ]!* <Jb«) 0^7^£«6 ZJblCI TO 
j^bftSJe^l 0 0 nmOSiiiS6 3 Sr^fiSoU, 



"rftfc%w*«*«>*#*tt, 100^ 

mXlOOymilt t©±IC J AL S - 2 O 4 (0 

#<&j*=/-*0 ^ev^-hU mmMlfam 6 8 £r7£f£ 
[0 0 9 2] F5;fra>aUR*fl* O^fr^^MA*/^*^* 
o o tm cr^5 6 

[0 0 9 3] *MMW-ettU fi^Lfc^ir^^T 

MAttft (Af=-4, 0, An = 0. 08, * 4 =7 
^5 tf mT'9 0tCK) fcBMfcttW** 
£ Lt, Tf5{fc:^#9A£:0. 3wt%, Irgacur 
65U0. lwt %X~m&^tih<n : &:<atfo 
[0 0 94] 5 V(Dtt^#ElRl*^«ittlb«S 

(c , M *fr # IBfRj^ 3 'fr •& ffl L * l^iTO U* ft # * IB. 

(2 5TC) T'lOM, jK^MHSM (3 6 5 nmm 
£3tg : 6 mW/ c m 2 ) SrfTlfV ffiHBflE»-fr«5*>3feW 

mB£JI 9 0a, 90b (Dtt&t Lttt, ffiKttffl-&4fc 

WfcttW** SrWfc LfcK5>^*» & ft « t> <^T-£> 6 0 
[0 0 9 5 ] 

[flsi] 



(fb**A) 



F FF F 



CH 2 = CH COO (CH 2 )80 -^-^0(CH 2 )8 00CCH = CH 2 



[0 0 9 6 ] i B B B t;K^MJ{:ffiM^^ u*=L=i/\,ft 
ffltcft hX.o \z%m L«A**«1B*:«fiJI:£ 
[0 0 9 7 ] mmm4\z&rtzmihlzMz9.E.t:%\mi, 
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[0 0 9 8] (XXM 5 ) %ffi9J 4 

[0 0 9 9 ] ft^ft A 0. 0 5 w t 

6wt%if»b^-ti:tp ffSlfc*4**8t«)OF 

[0 10 0] -t<D«*, 3tafttt*t»<04**3&«3B 0 • 

#sa«£n, of Fm<o?itmti&*:£ < fcs, ftor, 
[oioi] (mm&\6) *swsfiaj«c*5^rtt. 

[0 10 2] i1Effiffl36Stt. 3te*Wfc:A<attffl$rl4*: 
n x = n y , n x >n z , n y >n z 

[0103] ffitisffi^ff**d f mzxfa 

(DVP^r — i/B^tf (nx — nz) d f = 1 6 0 nmT* 
[0104] H12I4, Hifctf'J 6 0>iRA&»tt1E0tt£i 

£ft) T% ^s^V^IS, ^^7^ hfcfc** 1 0 : 1 J£A 

[0105] mi 2a»kwkj&>fcj: 5(-, *mmm<Dm 

[0106] (l£2fc#'J 7 ) #*ttW£*3^TW:, 
1 0>i8A*;^3£«tf>— *fO(B*tRi:WS-fe^^^ra«-, 

[0 10 7] ±iEttffl*7-f/UA(^, 5t*tt«c*0*H 



(10) *&mW> 11-72793 

n x^* n y > n z 

[0108] titter? 4 /^(?)I^$rd f 

L> ^5*— S' 3 Vtf* (n z - n y ) d f = 1 7 0 
nm-C^ 1 ?, ffirti'lSjO y ^^—^a Vj6 s (nx-n 
y) d f,= 4 2nmT*#)of: 8 

[0109] B13», jSSSW 7 o«**^SS«o«ft 

ft (««srtoftft) , e wtaft (*«ffitt»3ft»fe«>flc 
io £ft) r% /N^fy^ii avh^ hfcfctfi o : i£* 

[0110] 111 3^bibMJ: 51-, 

[0111] dt«t0y i ) i in 4 {c^-r 

HlWU^trt* (Tffl) ^> 
iY? [0 112] roj: 5U:LT^ibix£:T«10>S«£* X 
^^-&r^ B a B -fer^^fN®Ufco ^co^^/MC ftjfcffl 

[0 113] tt:»Wl"Cf^Mb/LjR*-fe^01B*«:«5t 

£^6, El 3 (b) C/Tt<t5^, lffl*««i-*5^ x "C«l 
#*EW**#4 4*4»&fc; *A#^aM»#*ttfcE 

fS]iri^t>^)^, tt##Eiq) c t i 'fr**4 4 oflt«3a«iB* 

[0 114] (fcfc«0ij2) fcfc«#J2TM3, 111 4M:fctf 
EI4JI6 8B1«*«U, ^(7>«, XltWlOffi«^|Rl« 
/Co -r*fc>*j, 118 (a) icjotf 5£b^6 6 l:Mlt 
40 [0 115] noj:5*-UT»bix^:TWI^>StEi:. X 

l fclBCtf»*:ffiAL, ^ B a Q ir/ucr>f^{Ry{c^, 
^ d ^ - J: p(cga#LfCo 

[0 116] r<Dfcfct*0 i J2 co^ B a B ^^®^^o^r^, 
JKA^-T-^^v^AEiRittllR^ft t), ^-r^^y^-v' 

50 [0 117] (lt8H3) tfc»W3r-li, H6tiStt5 
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fe, 06 6 »J*tt^/j;t^\ Hi3?^; 

[0118] fthtitzTmomtet, mmmi tmmiz. 

L T flgj* $ ixfc _biiJ (73 M HI Sffi £ SrW 0 ^ *T iKA ir 
/^«rf^a*Lfc. ro?$ B B B -fcr/Mc, IBEm £ PI CW***r 

[0 119] r^tfc«W3<0«ft*^SS«i-*5V^TW:, 

y ^-^> h y 7 v nt B r ' 

[0120] 

Mt^, lj^igc^{c:f« B B B ^^$4^I£fS3 bfc?g B e B ^ 

m&wmm o?& b b b o«*»e ft * ^wottirai 

[01] ^ Of£ B H B S/7Sfo J: VftftMB 

IS:R«t6BT-*^ (a) RXI (c) tt-t^jR** 
^SS«<7>»fffiH, (b) (d) te^OT& B B B ^;^£l 

St 8 **?, (a) XV (b) ttmJEftEP^D^tO^ 

ttf*>0, (c) XV (d) tt*ffiHlM»©tt«-C*> 

So 

[0 2] ^^0^^{« B B B^^^g(Dmff3§ijll^ft^^^^ 

[0 3] tt^5f*E^««0^i^ttOtt«^«^fa«i:<0 

[0 4] (a) tt*»W<o«***SS«t«ffi*:BiaDL 
fcB#o«#»*<75tt1BS:^-*-0t?*>O , (b) 

[05] ^^p^o^ B e B ^^^g^^ a H B ^co/i:^^mp^-r 
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[0 6] (a) nmmmi<n&&m^mw.<n&ft&rffi® 
X'hv. (b) w:-t(73 lS^^ot^r^nr^ 

So 

[0 7] ^^'jir-f^^bfc^ B B B ^/i-(oiij^^ffi3tS» 

& So 

[0 8] mmmi<nm£h&^&<om,&ft¥¥f&*^-r 

0T-&S* 

[0 9] ^^'Jico^ B B B ^^flco^^4#tt^^-r0X- 
/<? &>S 0 

[010] ( a ) f4H16ffi| 2 <Dm^^mS:(DW^Wrm 

mx-h*). (b) ^-^o i m^ifrtco^T^spffiB-efc 

So 

[011] ^^'J4O^ B B B ^^g^^^^fffi0T** 

So 

[012] ||lfe^j6(r>ffi B B B ^^@cDtl^4#tt^^-r0 
T'&So 

[013] ^W7CO^ B B B ^^^(Dti^^{4^^"r0 
T-fcSo 

20 [014] (a) ttfcfcRMi 0^ B B B ^^gO^#»rffi 

ir-fco, (b) tt^o i i*»ico^t^¥ffiBt*> 

So 

[0i5] ^^o^ B B B ^^^®i^jp^^ia0j-rs0 
[016] ««f^gfoifijj^tlfiir^ 

So 

[#•§- <om^] 
3i, 33 ws\w& 

3 2, 3 4 
30 3 5 ffi«0££t>iHie 

. 3 6 das 

3 8a, 38b SiHiaf^S 

4 2 

4 o *g B B B /i 

4 4 MttftEAtpfrtt 

6 0 if7^SS 

6 i mwmm 

6 2 

6 3 jgBjm^i 

40 6 4 WEO&tMIHSc 
6 5 — -tf— 

6 6 dbSB 

6 7 SXElPlJI 

6 8 SiHiSfaJI 

7 0 ffifiS 

ioo tsfia^sstt 
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